Abstract. In this paper, a power management system testing platform for substation inspection robot is designed, and the testing method of the power management system of inspection robot in substation is introduced. The use of this platform makes the supply of the inspection robot the testing process of the power management system of inspection robot more convenient and quicker, and avoids the risk of using the robot to carry on the test directly, has very high practicality.
Introduction
Most of current robots use batteries as the power source, restricted by the material itself, the batteries can't be overcharged, over-discharged [1] , over-current, short-circuit and super-high temperature charge and discharge, therefore, the management and control of the battery has become an unavoidable problem in the research of robot. As the battery is composed by a number of single cells, the battery's charge and discharge curves are also different [2] , even with the same manufacturer, accurately mapping out the battery charge and discharge curve for each battery control is essential. Now the inspection of the power management system of the substation inspection robot is required by the inspection robot platform, the whole testing process is not only time-consuming and labor-intensive, but also increase the cost. If the inspection robot platform is different, then the battery charge and discharge curve is different, that is the same experimental environment can't guarantee the reliability of the experimental results can't be guaranteed. And other battery performance test reference is not significant [3] . Therefore, it is necessary to design a power management system test platform to realize the intelligent detection of the working state of the battery and power management system.
Brief Introduction of Power Management System for Substation Inspection Robot
At present, the application of robots in various industries is becoming more and more common [4] , which has brought great convenience, to people's lives. Most of the existing robot products use rechargeable batteries as power sources. As a result, when the battery charge is not enough, the robot can automatically return to the charging position, and connect the charging power reliably, the independent completion of the charging process becomes very important [5] .
As important test equipment for substation inspection application, the application of inspection robots in substations is becoming more and more extensive. Due to the fully autonomous nature of inspection robots in substation, select batteries as the power source. Battery charging and discharging process requires power management system to achieve control management. The power management system of substation inspection robot is mainly responsible for the control and monitoring of the charging process, is the energy management center in the process of robot running.
From the power point of view, substation inspection robot can be divided into: battery charging state, the battery discharge state, battery and equipment disconnect state of three. charging state can be divided into manual charging state and automatic charging state, the battery and equipment disconnect state can be divided into battery power protection state and robot off state. As the battery in some state, the control system is turned off, this making the power management module must be independent from the control system, in order to achieve the control and management of the battery all-weather. 
The Design of Test Platform for Power Management System of Substation Inspection Robot
Power management system for substation inspection robot is the energy control center of the robot, its importance is self-evident, in the process of design and development of the power management system, testing platform accurately and testing method reliable is important. At present, this test is basically installed on the robot to carry out the relevant testing work, which is time-consuming and laborious, and it is difficult to ensure the safety of the machine in time.
According to the shortcomings of the current power management system debugging, a test platform for the power management system of the inspection robot in the substation is designed and developed. The platform can test the battery in the experimental environment, generate the charge and discharge curves, simulate the charge and discharge state of the robot, drive charging mechanism to complete automatic charging, and comply battery charging and discharging temperature, voltage, current and other signal's detection and automatic alarm function.
Power management system for substation inspection robot test platform is mainly composed of a charging mechanism, a power management module, the robot simulation unit discharge (electronic load), LED lamp, temperature sensor, alarm display module and host computer communication module and other components, the overall structure of the system shown in Figure 1 . The power management module realizes the control of the whole power management system test platform, and simulates the charging process of the robot through the charging fork and charging box. Alarm and display module is responsible for alarming and displaying for alarm information in the entire test process may exist. The electronic load is responsible for the energy consumption of the battery. Computer is responsible for data processing and display, temperature sensor is responsible for measuring the temperature of the battery.
The Test Method of Power Management System of Substation Inspection Robot Test Platform
Power management test platform can complete the battery charging and discharging curve test and power management module test function.
The realization method of battery charging and discharging curve testing function is: The computer chooses the battery charging and discharging curve for testing function through setting up the power management module, the power management system sends the electronic load control mode to the electronic load control unit, start the system, power management module through the current measurement, voltage measurement, power statistics and other methods to obtain the battery discharge curve, and sent to the computer through the serial port, alarm and display module can display the current measurement data. After the completion of the discharge curve, the power management module drives the charging mechanism to charge the battery, and the battery charging curve is measured at the same time, when the battery is charged, the discharge curve is measured. The charging and discharging curve of the battery is obtained by several measurements, which is an important basis for the management of battery by the power management module.
The realization method of power management module testing function is: The computer sets the power management module to select the simulating operation mode of inspection robot, the computer sends the electronic load control data to the electronic load control unit through the power management module. The electronic load control unit controls the electronic load according to the data to simulate the power consumption process of the robot in the substation, and the LED group lamp displays the switch state of motor. Start the system, through a large number of running battery charging and discharge process test the reliability of power management module program, charging mechanism, temperature sensor module and so on. The test function of the whole power system is realized in the laboratory environment. And the system has the automatic alarm function of the battery temperature is too high, the voltage is too high or too low, which improves test security.
Summary
The test platform of power management system for substation inspection robot is simple and powerful. It can provide a stable hardware platform for the measurement of battery charging and discharging curve and the text for power management system of substation inspection robot, and a test method is also provided, it has a great reference significance. The platform and test method can save the test time of the power management system of substation inspection robot, improve the overall design efficiency, and have a great value for popularization.
